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Pesticides

Organic Food 
Conclusions Don’t 
Tell the Whole 
Story 
A widely reported Stanford University study1 
concluding there is little difference in the 
healthfulness and safety of conventional and 
organic foods has been criticized by experts 
in the environmental health sciences for over-
looking the growing body of evidence on the 
adverse effects of pesticides. Critics take to 
task the authors’ omission of relevant studies 
and overinterpretation of the data. 

The meta-analysis of 237 studies, pub-
lished in the September 2012 Annals of Internal 
Medicine, largely focused on nutrient content 
and viral/bacterial/fungal contamination of 
organic versus conventionally grown foods. 
Nine studies reporting pesticide residues, 
including three of residues exceeding federal 
limits, were included in summary analyses. 

The authors concluded that the studies 
reviewed do not support what they call the 
“widespread perception” that organic foods 
overall are nutritionally superior to con-
ventional ones, although eating an organic 
diet may reduce exposures to pesticides and 
antibiotic-resistant bacteria.1 A Stanford press 
release quoted senior author Dena Bravata as 
saying, “There isn’t much difference between 
organic and conventional foods, if you’re an 
adult and making a decision based solely on 
your health.”2 (According to the Stanford 
Medical Center press office, Bravata is no 
longer doing interviews about the study.) 

In one key finding, the team reported 
a “risk difference” of 30% between conven-
tional and organic produce, meaning organic 
produce had a 30% lower risk of pesticide 
contamination than conventional produce. 
That number was based on the difference 
between the percentages of conventional and 
organic food samples across studies with any 
detectible pesticide residues (38% and 7%, 
respectively).

But the concept of risk difference is 
potentially misleading in this context, as the 
metric does not refer to health risk, accord-
ing to Charles Benbrook, research professor 
and program leader for Measure to Manage 
(M2M): Farm and Food Diagnostics for 
Sustainability and Health at Washington 
State University. Furthermore, says Ben
brook, “Pesticide dietary risk is a function 
of many factors, including the number of 
residues, their levels, and pesticide toxicity,” 
not just whether contamination was present. 

In a letter accepted for publication in 
the Annals of Internal Medicine,3 Benbrook 

pointed to the Stanford team’s lack of con-
sideration of extensive government data on 
the number, frequency, potential combina-
tions, and associated health risks of pesticide 
residues in U.S. food. Using data from the 
U.S. Department of Agriculture’s Pesticide 
Data Program,4 Benbrook calculated a 94% 
reduction in health risk attributable to eat-
ing organic forms of six pesticide-intensive 
fruits.3

The Stanford researchers also missed 
opportunities to examine the relationship of 
pesticides and health outcomes demonstrated 
in a growing number of cohort studies, 
says Brenda Eskenazi, a professor in the 
School of Public Health at the University of 
California, Berkeley. Eskenazi conducted one 
such study,5 one of a trio published in April 
2011 that examined the relationship between 
cognitive development and prenatal pesti-
cide exposures in two multiethnic inner-city 
populations6,7 and one farmworker commu-
nity in California.5 One of the studies7 found 
deficits of seven IQ points in 7-year-old 
children in the highest quintile of pesticide 
exposure, compared with children in the 
lowest quintile, as measured by maternal 
urinary pesticide metabolite levels during 
pregnancy. Results were comparable in the 
other two studies. 

In concluding that the evidence “does 
not suggest marked health benefits from con-
suming organic versus conventional foods,”1 
many commenters, including Eskenazi and 
Benbrook, felt the Stanford team ignored risks 
to broader public health like those outlined in 
an April 2012 review by David C. Bellinger, 
a professor of neurology at Harvard Medical 
School. In his review Bellinger argued that 
subtle impacts of organophosphate pesticides 
on neurodevelopment can add up to substan-
tial population-level impacts. He wrote, “It 
is frequently noted that a modest downward 
shift in mean IQ scores will be accompanied 
by a substantial increase in the percentage of 
individuals with extremely low scores.”8

Conventional toxicology testing is now 
being shown to miss responses that occur at 
doses that are orders of magnitude lower than 
previously established no-observed-adverse-
effects levels,9 with potential implications 
for our understanding of pesticide safety. 
And others are finding in animal studies 
that pesticide exposures in utero can induce 
epigenetic changes that alter stress responses 
and disease rates in future generations. 

In one study, exposure of rats to vinclo-
zolin, a common agricultural fungicide, was 
associated with altered stress responses in the 
F3 generation (the original animals’ great 
grandchildren), compared with F3 progeny 
of unexposed animals.10 These responses were 
seen at high doses unlikely to be encountered 

as food residues but potentially applicable to 
agricultural workers. Exposures to the pesti-
cides methoxychlor, DEET, permethrin, and 
vinclozolin, as well as dioxin (which can appear 
as an impurity in pesticides), also “predispose 
animals to develop a variety of adult-onset 
diseases earlier than normal,” says Michael 
Skinner, a professor in the Washington State 
University School of Biological Sciences who 
coauthored this study. He says these effects 
are “still detectable in animals over four subse-
quent generations, without diminution.” 

In October 2012 the American Academy 
of Pediatrics weighed in, for the first time 
ever, on the question of whether children 
benefit from an organic diet.11 In a report 
published in Pediatrics, the academy recog-
nized that an organic diet definitely reduces 
exposure to pesticides and may reduce dis-
eases associated with antibiotic resistance 
but has not been proven to offer a clinically 
relevant nutritional advantage over a con-
ventional diet. The academy emphasized 
the importance of providing children a diet 
rich in fruits, vegetables, whole grains, and 
low-fat or fat-free dairy products, regardless 
of whether the foods are conventional or 
organic, and provided resources for parents 
seeking guidance on which foods tend to 
have the heaviest pesticide residues.  

David C. Holzman writes on science, medicine, energy, 
economics, and cars from Lexington and Wellfleet, MA. His 
work has appeared in Smithsonian, The Atlantic Monthly, 
and the Journal of the National Cancer Institute.
	 REFERENCES
1.	 Smith-Spangler C, et al. Are organic foods safer or healthier 

than conventional alternatives? A systematic review. Ann Intern 
Med 157(5):348–366 (2012); http://www.ncbi.nlm.nih.gov/
pubmed/22944875.

2.	 Brandt M. Little evidence of health benefits from organic foods, 
Stanford study finds. Inside Stanford Medicine (3 Sep 2012). 
Stanford, CA:School of Medicine, Stanford University. Available: 
http://med.stanford.edu/ism/2012/september/organic.html 
[accessed 14 Nov 2012].

3.	 Benbrook C. Initial Reflections on the Annals of Internal Medicine 
Paper “Are Organic Foods Safer and Healthier than Conventional 
Alternatives? A Systematic Review.” Available: http://caff.org/
wp-content/uploads/2010/07/Annals_Response_Final.pdf [accessed 
14 Nov 2012]. 

4.	 USDA. Pesticide Data Program Annual Summary, Calendar Year 
2010. Washington, DC:Agricultural Marketing Service, U.S. 
Department of Agriculture (May 2010). Available: http://www.ams.
usda.gov/AMSv1.0/getfile?dDocName=stelprdc5098550 [accessed 
14 Nov 2012].

5.	 Bouchard MF, et al. Prenatal exposure to organophosphate 
pesticides and IQ in 7-year-old children. Environ Health Perspect 
119(8):1189–1195 (2011); http://dx.doi.org/10.1289/ehp.1003185.

6.	 Engel SM, et al. Prenatal exposure to organophosphates, 
paraoxonase 1, and cognitive development in childhood. Environ 
Health Perspect 119(8):1182–1188 (2011); http://dx.doi.org/10.1289/
ehp.1003183.

7.	 Rauh V, et al. Seven-year neurodevelopmental scores and prenatal 
exposure to chlorpyrifos, a common agricultural pesticide. Environ 
Health Perspect 119(8):1196–1201 (2011); http://dx.doi.org/10.1289/
ehp.1003160.

8.	 Bellinger DC. A strategy for comparing the contributions 
of environmental chemicals and other risk factors to 
neurodevelopment of children. Environ Health Perspect 120(4):501–
507 (2012); http://dx.doi.org/10.1289/ehp.1104170.

9.	 Vandenberg LN, et al. Hormones and endocrine-disrupting 
chemicals: low-dose effects and nonmonotonic dose responses. 
Endocr Rev 33(3):378–455 (2012); http://dx.doi.org/10.1210/
er.2011-1050.

10.	Guerrero-Bosagna C, et al. Epigenetic transgenerational inheritance 
of vinclozolin induced mouse adult onset disease and associated 
sperm epigenome biomarkers. Reprod Toxicol; http://dx.doi.
org/10.1016/j.reprotox.2012.09.005 [online 2 Oct 2012].

11.	 Forman J, et al. Organic foods: health and environmental 
advantages and disadvantages. Pediatrics 130(5):e1406–e1415; 
http://dx.doi.org/10.1542/peds.2012-2579.


